
What is claimed is: 



1. A system for delecting an analyte in a fluid comprising: 



a light source; 



a sensor array, the sensor array comprising a supporting member comprising at least one 
cavity formed within tne supporting member; 



10 



a particle, the particle positioned within the cavity, wherein the particle is configured to 
produce a signal when the\particle interacts with the analyte during use; and 



a detector, the detector beingVonfigured to detect the signal produced by the interaction 



of the analyte with the particle>^rii}^^e; 

wherein the light source and dete j 
source, to the particle, and onto 



2. The system of claim 1, wherein 




ositioned such that light passes from the light 
during use. 



he system comprises a plurality of particles positioned 



within a plurality of cavities, and whereirUhe system is configured to substantially 
simultaneously detect a plurality of analytes in the fluid. 



25 



3. The system of claim 1, wherein the system conjprises a plurality of particles positioned 
within the cavity. 

4. The system of claim 1, wherein the light source coiJiprises a light emitting diode. 

5. The system of claim 1, wherein the light source comprises a white light source. 



30 6. The system of claim 1, wherein the sensor array further cornbrises a bottom layer and a 
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top cover layer, wherein the bottom layer is coupled to a bottom surface of the supporting 
member, and whereinthe top cover layer is coupled to a top surface of the supporting 
member; and wherein both the bottom layer and the top cover layer are coupled to the 
supporting member suchuhat the particle is substantially contained within the cavity by 
bottom layer and the top cover layer. 



7. The system of claim 1, wherein the sensor array further comprises a bottom layer and a 
top cover layer, wherein the bottom layer is coupled to a bottom surface of the supporting 
member, and wherein the top cover layer is coupled to a top surface of the supporting 
10 member; and wherein both the b(^ttom layer and the top cover layer are coupled to the 

supporting member such that the particle is substantially contained within the cavity by 
^3 bottom layer and the top cover layer, and wherein the bottom layer and the top cover layer 

^4 are substantially transparent to light p^rod jc^d^y the light source 

5 8. The system of claim 1, wherein the sens/r a^ay tfurther comprises a bottom layer coupled 
Q to the supporting member, and wherein/tl^ supporting member comprises silicon, and 

wherein the bottom layer comprises sili c^)n\nitride 



9. The system of claim 1, wherein the senior array further comprises a sensing cavity 
^^2 0 formed on a bottom surface of the sensor array. 

10. The system of claim 1, wherein the supporting member is formed from a plastic material, 
and wherein the sensor array further comprises a topVcover layer, the top cover layer being 
coupled to the supporting member such that the particle is substantially contained within 

2 5 the cavity, and wherein the top cover layer is configurer to allow the fluid to pass through 

the top cover layer to the particle, and wherein both the supporting member and the top 
cover layer are substantially transparent to light produced by the light source. 



11. The system of claim 1, further comprising a fluid delivery system coupled to the 
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supporting metaiber. 



12. The system of claim 1, wherein the detector comprises a charge-coupled device. 

13. The system of claim\l, wherein the detector comprises an ultraviolet detector. 

14. The system of claim 1, wherein the detector comprises a fluorescence detector. 

15. The system of claim 1, wherein the detector comprises a semiconductor based 
photodetector, and wherein the detector is coupled to the sensor array. 



16. The system of claim 1, wherein th^e particle ranges from about 0.05 micron to about 500 
microns. 



17. The system of claim 1, wherein a volungfe of th^particle changes when contacted with the 
fluid. 



18. The system of claim 1, wherein the particlAcomprise^ a metal oxide particle. 

19. The system of claim 1, wherein the parti\^e comprises a metal quantum particle. 

20. The system of claim 1, wherein the particle comprises a semiconductor quantum particle. 

21. The system of claim 1, wherein the particle comprisl^s a receptor molecule coupled to a 
polymeric resin. 



22. The system of claim 1, wherein the particle comprises a r^eceptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin comprises polystyrene-polyethylene 
glycol-divinyl benzene. 
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23. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, ^nd wherein the receptor molecule produces the signal in response to the 
pH of the fluid. 

24. The system of claini 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the analyte comprises a metal ion, and wherein the receptor 
produces the signal in response to the presence of the metal ion. 



10 25. 



26. 



The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the analyte comprises a carbohydrate, and wherein the 
receptor produces a signal fn response to the presence of a carbohydrate. 



The system of claim 1, wherein/ tl 
polymeric resin, and wherein tqcy 
indicator, the first and second i 
interaction of the receptor with/ 
interact such that the signal is 



|2=0 27. The system of claim 1, where 



thl 



icle comprises a receptor molecule coupled to a 
/particl^ further comprises a first indicator and a second 
icatpts being coupled to the receptor, wherein the 
'knalyte\causes the first and second indicators to 
ced. 



n the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein t|[ie particles further comprises an indicator, wherein the 
indicator is associated with the receptor\such that in the presence of the analyte the 
indicator is displaced from the receptor to produce the signal. 



2 5 28. The system of claim 1, wherein the particleVomprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a polynucleotide. 



The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a peptide. 

\^ Conley, Rose, & Tayon, P.O. 



29. 
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30. The system of claifn 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, andVvherein the receptor comprises an enzyme. 

5 31. The system o f claim l\ wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a synthetic receptor. 



10 



32. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises an unnatural biopolymer. 

33. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein thareceptor comprises an antibody. 



ft 

ly 
b 

20 



34. The system of claim 1, wherein thdtoarkcle comprises a receptor molecule coupled to a 



35. 



36. 



polymeric resin, and wherein the n 



The system of claim 1, wherein the 
wherein the particle is configured t^ 
functional groups. 



eptoA comprises an antigen. 



analyte comprises phosphate functional groups, and 
pr^duce-\he signal in the presence of the phosphate 



The system of claim 1, wherein the analyte comprises bacteria, and wherein the particle is 
configured to produce the signal in the presence of the bacteria. 



37. The system of claim 1, wherein the system comprises a plurality of particles positioned 
2 5 within a plurality of cavities, and wherein the plurality of particles produce a detectable 

pattern in the presence of the analyte. 



38. The system of claim 1, wherein the supporting member comprises silicon. 

\ 
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39. The system of claim 1, wherein the sensor array further comprises a top cover layer, 

wherein the top coveV layer is coupled to a top surface of the supporting member such that 
the particle is substantially contained within the cavity by the top cover layer. 

5 40. The system of claim 1, wherein the sensor array further comprises a bottom layer coupled 
to the supporting member^ and wherein the bottom layer comprises silicon nitride. 

41. The system of claim 1, wherein\the particles produce a detectable pattern in the presence of 
the analyte. 

10 

42. The system of claim 1, whereifA the cavity is configured such that the fluid entering the 
J4 cavity passes through the sup^rting^iqember during use. 



i[l 43. The system of claim 1, wherein tnexlight sourcexomprises a red light emitting diode, a 
blue light emitting diode, and a green light emitting diode. 



^20 
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44. The system of claim 1, wherein the^nspr array further comprises a cover layer coupled to 
the supporting member and a bottom layer coupled to the supporting member, wherein the 
cover layer and the bottom layer are removaole. 

45. The system of claim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting ,member and a bottom layer coupJed to the supporting member, wherein the 
cover layer and the bottom layer are removable, and wherein the cover layer and the bottom 
layer include openings that are substantially aligned with the cavities during use. 



\ 



46. The system of claim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting member and a bottom layer coupled to tKe supporting member, wherein the 
bottom layer is coupled to a bottom surface of the supporfirig member and wherein the cover 
layer is removable, and wherein the cover layer and the bottom layer include openings that 
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are substantially aligned with the cavities during use. 

47. The system of claim 1, ^herein the sensor array further comprises a cover layer coupled to 
the supporting member arid a bottom layer coupled to the supporting member, wherein an 
opening is formed in the cover layer substantially aligned with the cavity, and wherein an 
opening is formed in the bottom layer substantially aligned with the cavity. 

48. The system of claim 1, wherein the cavity is substantially tapered such that the width of the 
cavity narrows in a direction from a top surface of the supporting member toward a bottom 
surface of the supporting member, and wherein a minimum width of the cavity is 
substantially less than a width of Ihe particle. 

49. The system of claim 1, wherein a w^dth of a bottom portion of the cavity is substantially less 
than a width of a top portion of the cavity 

^ cavity is substantially less than a width of 



than a width of a top portion of the cavity and wherein the width of the bottom portion of the 

^ the particle. 




50. The system of claim 1, wherein the [sensor Wmy^rther comprises a cover layer coupled to 
the supporting member and a bottom l^^ercouplecTto the supporting member, wherein the 
^ j bottom layer is configured to support the particle, and^Yherein an opening is formed in the 

2o cover layer substantially aligned with the cai^ity. 



51. The system of claim 1, further comprising a removable cover layer. 

52. The system of claim 1, wherein the supporting member comprises a plastic material. 

53. The system of claim 1, wherein the supporting member comprises a silicon wafer. 



54. The system of claim 1, wherein the supporting member corn^ses a dry film photoresist 
material. 
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55. The system of cmim 1, wherein the supporting member comprises a plurality of layers of a 
dry film photoresist material. 

5 56. The system of clai^ 1, wherein an inner surface of the cavity is coated with a reflective 
material. 



57. The system of claim lyurther comprising channels in the supporting member, wherein the 
channels are configured^ to allow the fluid to flow through the channels into and away from 
10 the cavity. 



^ 58, The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
^-J supporting member, whereinVhe pump is configured to direct the fluid towards the cavity, 

in and wherein a channel is formed m me supporting member, the channel coupling the pump to 

the cavity such that the fluid flows through the channel to the cavity during use. 



59. The system of claim 1, whereifTthe sensoV array further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 

U and wherein a channel is formed in the supporting member, the channel coupling the pump to 

tlO the cavity such that the fluid flows through the channel to the cavity during use, and wherein 

the pump comprises a diaphragm pump)^ 

60. The system of claim 1, wherein the sensor Way further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 

2 5 and wherein a channel is formed in the supporting member, the channel coupling the pump to 

the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wh^in the pump comprises an electrode pump. 



61. The system of claim 1 wherein the sensor array further comprises a pump coupled to the 
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supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises a piezoelectric 
pump. 



62. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting memberXwherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
10 the cavity such that theVluid flows through the channel to the cavity during use, and wherein 

the pump comprises a diaphragm pump, and wherein the pump comprises a pneumatic 
W activated pump. 



SO 




63. The system of claim 1, wherfein theWnsor array further comprises a pump coupled to the 
Hfe supporting member, wherein/the pump is configured to direct the fluid towards the cavity, 

and wherein a channel is foijin^pQ in the^supporting member, the channel coupling the pump to 

flo\ 



the cavity such that the flui 
the pump comprises a diapl 
pump. 



through the channel to the cavity during use, and wherein 
ragm pump, and wherein the pump comprises a heat activated 



64. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump\s configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the s\pporting member, the channel coupling the pump to 



the cavity such that the fluid flows througf^the channel to the cavity during use, and wherein 
25 the pump comprises a diaphragm pump, and wherein the pump comprises a peristaltic pump. 



65. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting\member, the channel coupling the pump to 
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the cavity such tlkt the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an electroosmosis 
pump. 



5 66. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an 
1 0 electrohydrodynamic pur 



67. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, whereinVhfe pui^ is configured to direct the fluid towards the cavity, 
and wherein a channel is formyd irythA supporting member, the channel coupling the pump to 
the cavity such that the fluid fl^Wthrokh the channel to the cavity during use, and wherein 
the pump comprises a diaphragmi)ump J^d wherein the pump comprises an electroosmosis 
pump and an electrohydrodynaipfcfpi^ 



68. The system of claim 1, wherein tfhe pWicle comprises a receptor molecule coupled to a 
polymeric resin, and wherein \hj partible further comprises a first indicator and a second 
indicator, the first and second ffidicatorSybeing coupled to the receptor, wherein the 
interaction of the receptor with the analyt\ causes the first and second indicators to interact 
such that the signal is produced. 



25 



69. The system of claim 1, wherein the particle cdmprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle furth^ comprises an indicator, wherein the 
indicator is associated with the receptor such that in the presence of the analyte the indicator 
is displaced from the receptor to produce the sign^ 
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70. The system of claim 1, wherein a portion of the supporting member is substantially 
transparent to a portion of light produced by the light source. 

71. The system of claim l,\wherein the particle is coupled to the supporting member with via an 
adhesive material. 

72. The system of claim 1, wf^erein the particle are coupled to the supporting member via a gel 
material. 

73. The system of claim 1, wherem the particle is suspended in a gel material, the gel material 
covering a portion of the supporting member, and wherein a portion of the particle extends 
from the upper surface of the geA 



74. The system of claim 1, wherein the\sen sopway further comprises a cover coupled to the 
supporting member, positioned above t le particte, wherein a force exerted by the cover on 
the particle inhibits the displacement pjlthe^aTOcIfe from the supporting member. 



75. The system of claim 1, wherein the supporting memhjer comprises glass. 

76. The system of claim 1, wherein the supportiijg member is composed of a material 
substantially transparent to ultraviolet light. 

77. The system of claim 1, further comprising a con^luit coupled to the sensor array, wherein the 
conduit is configured to conduct the fluid sample fo and away from the sensor array; and a 
vacuum chamber coupled to the conduit, wherein th^ vacuum chamber comprises a breakable 
barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when th^ breakable barrier is punctured. 



78. The system of claim 1, further comprising a conduit coupled to the sensor array, wherein the 
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conduit is configured to conduct the fluid sample to and away from the sensor array; and a 
vacuum chamber coupled to the conduit, wherein the vacuum chamber comprises a breakable 
barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when the breakable barrier is punctured, and 
further comprising a filter coupled to the conduit and the sensor array, wherein the fluid 
passes through the filteA before reaching the sensor array. 



10 
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79. The system of claim 1, fuVther comprising a conduit coupled to the sensor array, wherein the 
conduit is configured to conduct the fluid sample to and away from the sensor array; and a 
vacuum chamber coupled tfe the conduit, wherein the vacuum chamber comprises a breakable 
barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when the breakable barrier is punctured, and 
further comprising a filter coupled to the conduit and the sensor array, wherein the fluid 
passes through the filter before rWching the sensor array, and wherein the fluid is a blood 
sample, and wherein the filter core}p(iTse^ membrane for the removal of particulates. 



1. 

80. The system of claim 1, further comp- 



conduit is configured to conduct 
vacuum chamber coupled to the 



25 



^duit coupled to the sensor array, wherein the 
t!he fHud^amme to and away from the sensor array; and a 
onfduit, wherein the vacuum chamber comprises a breakable 
barrier positioned between the cllimber\nd th^ conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when the breakable barrier is punctured, and 
further comprising a filter coupled to the conduit and the sensor array, wherein the fluid 
passes through the filter before reaching the ^ensor array, and wherein the fluid is a blood 
sample, and wherein the filter comprises a membrane for removal of white and red blood 
cells from the blood. 



81. The system of claim 1, wherein the particle composes a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a cheipcal reaction in the presence of the 
analyte to produce a signal. 
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82. The system of claim l\ wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a sig^l, and wherein the chemical reaction comprises cleavage of the 
biopolymer by the anal) 



10 



\3 



15 



; : I 



'2 0 



83. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the biopolymer comprises a peptide, and wherein the 
analyte comprises a protease,\and wherein the chemical reaction comprises cleavage of the 
peptide by the protease. 

84. The system of claim 1, wherein the pakicle comprises a biopolymer coupled to a polymeric 



resin, and wherein the biopolyme 
analyte to produce a signal, and wlV^r^in tj 
wherein the analyte comprises a nu( 
cleavage of the polynucleotide by th 



85. The system of claim 1, wherein the 



iergcJes a chemical reaction in the presence of the 
opolymer comprises a polynucleotide, and 
and wherein the chemical reaction comprises 
nuclease. 



icle comprises a biopolymer coupled to a polymeric 



resin, and wherein the biopolymer ui^oergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage of the oligosaccharide by the oligosaccharide cleaving agent. 



2 5 86. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the particl^ further comprises a first indicator and a 
second indicator, the first and second indicators beins coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer in ttve presence of the analyte causes a 
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distance between the first \nd second indicators to become altered such that the signal is 
produced. 



10 
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87. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopol^ier undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the particle further comprises a first indicator and a 
second indicator, the first and second indicators being coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer in the presence of the analyte causes a 
distance between the first and sedond indicators to become altered such that the signal is 
produced, and wherein the first indicator is a fluorescent dye and wherein the second 
indicator is a fluorescent quencherA and wherein the first indicator and the second indicator 
are within the Foster energy transfen radius, and wherein the chemical reaction of the 
biopolymer in the presence of the analytej causes the first and second indicators to move 
outside the Foster energy transfer radms. 



88. The system of claim 1, wherein the p; 
resin, and wherein the biopolymer und 
analyte to produce a signal, and wherein 



:le comprises a biopolymer coupled to a polymeric 
rgoesx Ahemical reaction in the presence of the 

le further comprises a first indicator and a 



second indicator, the first and second locators being coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer m the presence of the analyte causes a 
distance between the first and second indicators to become altered such that the signal is 
produced, wherein the first indicator is a fluorescent dye and wherein the second indicator is 
a different fluorescent dye, and wherein the first indicator and the second indicator produce a 
fluorescence resonance energy transfer signal, and wherein the chemical reaction of the 
biopolymer in the presence of the analyte causes mc positions of the first and second 
indicators to change such that the fluorescence resonance energy transfer signal is altered. 



89. The system of claim 1, wherein the particle comprisesNa biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemica\reaction in the presence of the 
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analyte to produce a signal, and further comprising an indicator coupled to the biopolymer, 
and wherein the chemidal reaction of the biopolymer in the presence of the analyte causes the 
biopolymer to be cleaveti such that a portion of the biopolymer coupled to the indicator is 
cleaved from a portion oftthe biopolymer coupled to the polymeric resin. 



90. The system of claim 1 whefein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopoWmer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the particle further comprises an indicator coupled to 
the particle, and wherein the chemical reaction causes a change to a biopolymer such that the 
interaction of the indicator with\he biopolymer is altered to produce the signal. 



91. The system of claim 1, wherein th 
resin, and wherein the biopolymer 
analyte to produce a signal, and whe^e 
the particle, and wherein the chemic 
indicator to produce the signal. 



particle comprises a biopolymer coupled to a polymeric 
a chemical reaction in the presence of the 
icle further comprises an indicator coupled to 
reaction \auses a change to the biopolymer and the 




92. The system of claim 1, wherein the oartiGtle comprises a receptor coupled to a polymeric 
resin, and a probe molecule coupledl tb thd polymeric resin, and wherein the probe molecule 
is configured to produce a signal when theVeceptor interacts with the analyte during use. 

93. The system of claim 1, wherein the particle\mprises a receptor coupled to a polymeric 
resin, and a probe molecule coupled to the polVmeric resin, and wherein the probe molecule 
is configured to produce a signal when the receptor interacts with the analyte during use, and 
wherein the particles further comprises an additi()nal probe molecule coupled to the 
polymeric resin, wherein the interaction of the receptor with the analyte causes the probe 
molecules to interact such that the signal is produced. 



94. A system for detecting an analyte in a fluid comprising.>^ 
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a light source; 



a sensor array, the! sensor array comprising: 



a supporting memHer; wherein a first cavity and a second cavity are formed within the 
supporting memben 



a first particle positioped within the first cavity; 



a second particle positioned within the second cavity, wherein the second particle 
comprises a reagent, wherein a portion of the reagent is removable from the second 
particle when contacted with a decoupling solution, and wherein the reagent is configured 
to modify the first particleV when the reagent is contacted with the first particle, such that 



ignal when the first particle interacts with the analyte 




g member, wherein the pump is configured to direct 



the first particle will prod 
during use; 

a first pump coupled to th^ 
the fluid towards the first 



a second pump coupled to tme supporting member, wherein the second pump is 
configured to direct the de^upli^g solution towards the second cavity; 



wherein a first channel is formed inUhe supporting member, the first channel coupling the 
first pump to the first cavity such that the fluid flows through the first channel to the first 
cavity during use, and wherein a secomd channel is formed in the supporting member, the 
second channel coupling the second cavity to the first cavity such that the decoupling 
solution flows from the second cavity through the second channel to the first cavity 
during use; and 
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a detector, the detector )eing configured to detect the signal produced by the interaction 
of the analyte with the j article during use; 



wherein the light source 
source, to the particle. 



and detector are positioned such that light passes from the light 
onto the detector during use. 



aid 



95, The system of claim 94, whdrein the sensor array further comprises a plurality of additional 
particles positioned within a plurality of additional cavities, and wherein the system is 
configured to substantially simultaneously detect a plurality of analytes in the fluid, and 

ed to the additional cavities such that the reagent may be 
the additional cavities during use. 



wherein the second cavity is c^up 
transferred from the second partic 




article comprises an indicator molecule coupled to 
ick comprises a receptor molecule coupled to a 



2t) 



96. The system of claim 94, wherein tl 
a first polymeric resin, and the 
second polymeric resin. 



97. The system of claim 94, wherei\ the first particle comprises a first polymeric resin configured 
to bind to the receptor molecule, and wherein the second particle comprises the receptor 
molecule coupled to a second polymeric resin. 



98. The system of claim 94, wherein the s^sor array further comprises a reservoir coupled to the 
second pump, the reservoir configured to hold the decoupling solution. 

25 99. A system for detecting an analyte in a flu\d comprising: 

a light source; 



a sensor array, the sensor array comprising at least one particle coupled to the sensor 
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array, wherein mfe particle is configured to produce a signal when the particle interacts 
with the analyte, knd 

a detector configured to detect the signal produced by the interaction of the analyte with 
the particle; 

wherein the light source and detector are positioned such that light passes from the light 
source, to the particle, \r\d onto the detector during use. 



1 0 100. A sensor array for detecting an analyte in a fluid comprising: 



a supporting member; wherl^ir 
member; 



at least one cavity is formed within the supporting 



a particle positioned within theJpvity^A^erein the particle is configured to produce a 
signal when the particle interacts with/ine analyte. 



101. The sensor array of claim 100, ^urt\ier composing a plurality of particles positioned 
within the cavity. 

102. The sensor array of claim 100, wherein the particle comprises a receptor molecule 
coupled to a polymeric resin. 



103. The sensor array of claim 100, wherein th^particle has a size ranging from about 0.05 
2 5 micron to about 500 microns in diameter. 



104. The sensor array of claim 100, wherein the partide has a size ranging from about 0.05 
micron to about 500 microns in diameter, and wherei\the cavity is configured to 



substantially contain the particle. 
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105. The sensor array d^laim 100, wherein the supporting member comprises a plastic 
material. 



5 106. The sensor array of cla\m 100, wherein the supporting member comprises a silicon wafer. 

107. The sensor array of claifp 100, wherein the cavity extends through the supporting 
member. 



10 



20 



108. The sensor array of claim M)0, wherein the supporting member comprises a silicon wafer, 
and wherein the cavity is substlntiallv pyramidal in shape and wherein the sidewalls of the 
cavity are substantially tapered f^n ai\^le of between about 50 to about 60 degrees. 

109. The sensor array of claim / whej^in the supporting member comprises a silicon wafer, 
and further comprising a sub/tJnt\aJj/ trai\sparent layer positioned on a bottom surface of the 
silicon wafer. 

1 10. The sensor array of clairh lOO, \^herein the supporting member comprises a silicon wafer, 

and further comprising a sub\tantiallY transparent layer positioned on a bottom surface of the 

silicon wafer, wherein the substantially transparent layer comprises silicon dioxide, silicon 

\ 

nitride, or silicon oxide/silicon nitride multilayer stacks. 



111. The sensor array of claim 100, wherein the supporting member comprises a silicon wafer, 
and further comprising a substantially tran Went layer positioned on a bottom surface of the 

2 5 silicon wafer, wherein the substantially transparent layer comprises silicon nitride. 

1 12. The sensor array of claim 100, wherein theVupporting member comprises a silicon wafer, 
and wherein the silicon wafer has an area of aboUt 1 cm^ to about 100 cm^. 
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1 13. The sensor array \f claim 100, further comprising a plurality of cavities formed in the 
silicon wafer, and wherein from about 10 to about 10^ cavities are formed in the silicon 
wafer. 

5 1 14. The sensor array of claim 100, further comprising channels in the supporting member, 
wherein the channels are Configured to allow the fluid to flow through the channels into and 
away from the cavity. 

1 15. The sensor array of claiiA 100, further comprising an inner surface coating, wherein the 
1 0 inner surface coating is configured to inhibit dislodgment of the particle. 

-.3 1 16. The sensor array of claim 100, further comprising a detector coupled to the bottom 
"-.J surface of the supporting member, w^i^in the detector is positioned below the cavity. 



li 117. The sensor array of claim 100, 
r surface of the supporting member, 

™ wherein the detector is a semicond 




^mprising a detector coupled to the bottom 
detector is positioned below the cavity, and 
)hotodetector. 



h 1 18. The sensor array of claim 100, furthfer comprising a detector coupled to the bottom 
fb surface of the supporting member, wherem the detector is positioned below the cavity, and 

wherein the detector is a Fabry-Perot type Metector. 



25 



1 19. The sensor array of claim 100, further comprising a detector coupled to the bottom 
surface of the supporting member, wherein theWtector is positioned below the cavity, and 
further comprising an optical fiber coupled to the detector, wherein the optical fiber is 
configured to transmit optical data to a microprocessor. 



120. The sensor array of claim 100, further comprisingN^n optical filters coupled to a bottom 
surface of the sensor array. 
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121 . The sensor aitay of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrierUayer being configured to inhibit dislodgment of the particle during use. 



10 
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122. The sensor arraV of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrier Is^er being configured to inhibit dislodgment of the particle during use, 
and wherein the barrier layer comprises a substantially transparent cover plate positioned 
over the cavity, and \Vherein the cover plate is positioned a fixed distance over the cavity 
such that the fluid can fcnter the cavity. 

123. The sensor array of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrier layer being configured to inhibit dislodgment of the particle during use, 
and wherein the barrier laj^r comprises a substantially transparent cover plate positioned 
over the cavity, and wherein the cover plate is positioned a fixed distance over the cavity 



such that the fluid can enter 
quartz, silicon oxide, or sil 



124. The sensor array of clainp 
within a plurality of cavities 



; cavdty, and wherein the barrier layer comprises plastic, glass. 



nitn 



further comprising a plurality of particles positioned 
?d in the supporting member. 



125. The sensor array of claim 100, v)^erein the system comprises a plurality of particles 
positioned within a plurality of cav 
detectable pattern in the presence of thfe analyte. 



positioned within a plurality of cavities, and wherein the plurality of particles produce a 

thV 



25 126. The sensor array of claim 100, furtherVomprising channels in the supporting member, 
wherein the channels are configured to allow the fluid to flow through the channels into and 
away from the cavities, and wherein the barrie^layer comprises a cover plate positioned upon 
an upper surface of the supporting member, and^wherein the cover plate inhibits passage of 



the fluid into the cavities such that the fluid enterkthe cavities via the channels. 

J Conley, Rose, & Tayon, P.C. 
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127. The sensor array of claim 100, further comprising a cover layer coupled to the supporting 
member and a bottom h yer coupled to the supporting member, wherein the bottom layer is 
coupled to a bottom surface of the supporting member and wherein the cover layer is 
removable, and wherein the cover layer and the bottom layer include openings that are 
substantially aligned wi h the cavities during use. 

128. The sensor array of dlaim 100, further comprising a cover layer coupled to the supporting 
member and a bottom laVer coupled to the supporting member, wherein an opening is formed 
in the cover layer substaiitially aligned with the cavity, and wherein an opening is formed in 
the bottom layer substantially aligned with the cavity. 



129. The sensor array of clMm 100. wherein the cavity is substantially tapered such that the 
width of the cavity narro>va/in a direction from a top surface of the supporting member 
toward a bottom surface oTkhe supporting member, and wherein a minimum width of the 
cavity is substantially les'suhyn aAidthW the particle. 



130. The sensor array of clai 



100, wherein a width of a bottom portion of the cavity is 



substantially less than a ^Ith of a top portion of the cavity, and wherein the width of the 
bottom portion of the cavity is substantially less than a width of the particle. 



25 



131. The sensor array of claim 10o\further comprising a cover layer coupled to the supporting 
member and a bottom layer couplea to the supporting member, wherein the bottom layer is 
configured to support the particle, and wherein an opening is formed in the cover layer 
substantially aligned with the cavity. 



132. The sensor array of claim 100, furtWer comprising a removable cover layer coupled to the 
supporting member. 
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133. The sensor array of\:laim 100, wherein the supporting member comprises a dry film 
photoresist material. 

134. The sensor array of cVaim 100, wherein the supporting member comprises a plurality of 
5 layers of a dry film photoresist material. 

135. The sensor array of clai\n 100, wherein an inner surface of the cavity is coated with a 
reflective material. 

1 0 136. The sensor array of claim! 100, further comprising channels in the supporting member, 

wherein the channels are colftgured to allow the fluid to flow through the channels into and 
C3 away from the cavity. 

A \ \/ 

/\ \ A 

- E / I I y\ 

137- The sensor array of claYni lOO, further comprising a pump coupled to the supporting 

11 member, wherein the puni il cinf^gured V direct the fluid towards the cavity; and a channel 
n formed in the supporting menib4, the chanftel coupling the pump to the cavity such that the 
l=i fluid flows through the ch^ne]} to\the cavity during use. 

[I 138. The sensor array of claim^OO, further comprising a pump coupled to the supporting 
hi member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 

formed in the supporting member, the\channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
diaphragm pump. 

2 5 139. The sensor array of claim 100, further comprising a pump coupled to the supporting 

member, wherein the pump is configured to\direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity dVing use, and wherein the pump comprises an 
electrode pump. 
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140. The sensor array of claim 
member, wherein the pump is 



100, further comprising a pump coupled to the supporting 
configured to direct the fluid towards the cavity; and a channel 



formed in the supporting member, the channel coupling the pump to the cavity such that the 



si to the cavity during use, and wherein the pump comprises a 



fluid flows through the chann 
piezoelectric pump. 



141. The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is Configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, tlie^channel coupling the pump to the cavity such that the 
fluid flows through the chann^^tb the c\vity during use, and wherein the pump comprises a 
pneumatic activated pump. 



142. The sensor array of clai 
member, wherein the pump h 



10e( further comprising a pump coupled to the supporting 
co^igured toVrect the fluid towards the cavity; and a channel 



formed in the supporting nleAiber\ the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
heat activated pump. 



143. The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, theVhannel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
peristaltic pump. 

144. The sensor array of claim 100, further Comprising a pump coupled to the supporting 
member, wherein the pump is configured to\direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
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fluid flows through the ch^nel to the cavity during use, and wherein the pump comprises an 
electroosmosis pump. 

145. The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump Is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting meinber, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electrohydrodynamic pump. 



10 



is 
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146. The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is Configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electroosmosis pump and an electrohydrodynamic pump. 




147. The sensor array of claim 100 vJiherfein a width of a bottom portion of the cavity is 
substantially less than a width otk top poVtion of the cavity, and wherein the width of the 
bottom portion of the cavity is substantially less than a width of the particle. 

148. A sensor array for detecting an analW in a fluid comprising: 



25 



a supporting member; wherein a f^st cavity and a second cavity are formed within the 
supporting member; 

a first particle positioned within the ^rst cavity; 



a second particle positioned within the second cavity, wherein the second particle 
comprises a reagent, wherein a portion of^he reagent is removable from the second 
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particle when contacted with a decoupUng solution, and wherein the reagent is 
configured to modify thfe first particle, when the reagent is contacted with the first 
particle, such that the fir^t particle will produce a signal when the first particle 
interacts with the analytelduring use; 

a first pump coupled to the supporting member, wherein the pump is configured to 
direct the fluid towards the\first cavity; 



10 



a second pump coupled to the supporting member, wherein the second pump is 
configured to direct the decoupUng solution towards the second cavity; 



IE 



s 



TO 



wherein a first channel is fomied 
the first pump to the first cavit 
the first cavity during use, and 
member, the second channel cf)u^ 
the decoupling solution flows froj 
the first cavity during use. 



n the supporting member, the first channel coupling 
fluid flows through the first channel to 
'econd channel is formed in the supporting 
second cavity to the first cavity such that 
d cavity through the second channel to 



149. The sensor array of claim 148, wherfeM^ first particle comprises a receptor molecule 
coupled to a first polymeric resin, and wherfein the second particle comprises an indicator 
molecule coupled to a second polymeric resit 



150. The sensor array of claim 148, wherein thd first particle comprises an indicator molecule 
coupled to a first polymeric resin, and the seco^ particle comprises a receptor molecule 
2 5 coupled to a second polymeric resin. 



151. The sensor array of claim 148, wherein the fiM particle comprises a first polymeric resin 
configured to bind to the receptor molecule, and Wherein the second particle comprises the 
receptor molecule coupled to a second polymeric re^n. 
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152. The sensor array of claim 148, further comprising a reservoir coupled to the second 



pump, the reservoir configureU to hold the decoupling solution. 



5 153. A sensor array for detecting an analyte in a fluid comprising: 



10 



at least one particle coupledlto a supporting member, wherein the particle is configured to 
produce a signal when the particle interacts with the analyte. 

154. The sensor array of claim 15^, wherein the particle is coupled to the supporting member 
with via an adhesive material. 



LU 
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155. The sensor array of claim 153| wherein the particle are coupled to the supporting member 
via a gel material. 



156. The sensor array of claim 1 
material covering a portion of iij^ 
extends from the upper surface 



ipport: 



the particle is suspended in a gel material, the gel 
ing member, and wherein a portion of the particle 



af the gel. 



157. The sensor array of claim 153, further comprising a cover positioned above the particle. 

158. The sensor array of claim 153, further comprising a cover coupled to the supporting 
member, positioned above the particle. Wherein a force exerted by the cover on the particle 
inhibits the displacement of the particle from the supporting member. 

159. The sensor array of claim 153, wherein the particle comprises a receptor molecule 
coupled to a polymeric resin. 



160. The sensor array of claim 153, wherein the\upporting member comprises glass. 
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161. A method for forming a\sensor array configured to detect an analyte in a fluid, 
comprising: 

5 forming a cavity in a supporting member, wherein the supporting member comprises a 

sihcon wafer; 



10 
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placing a particle in the cavity, wherein the particle is configured to produce a signal 
when the particle interacts vkih the analyte; and 

forming a cover upon a portion of the supporting member, wherein the cover is 
configured to inhibit dislodgn^ent of the particle from the cavity. 

162. The method of claim 161, wh^ifeinXorming the cavity comprises anisotropically etching 
the silicon wafer. 



163. The method of claim 161, 

the silicon wafer with a wet hvtiroxid* 




the cavity comprises anisotropically etching 



164. The method of claim 161, wherein firming the cavity comprises anisotropically etching 
the silicon wafer such that sidewalls of tl\e cavity are tapered at an angle from about 50 
degrees to about 60 degrees. 



25 



\ 2 

165. The method of claim 161, wherein the sJjicon wafer has an area of about 1 cm to about 
100 cml 



166. The method of claim 161, further comprising forming a substantially transparent layer 
upon a bottom surface of the silicon wafer below the cavity. 
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167. The method of claim 161, further comprising forming a substantially transparent layer 
upon a bottom surface of the silicoA wafer, wherein the cavity extends through the silicon 
wafer and wherein the substantially transparent layer is positioned to support the particle. 

5 168. The method of claim 161, wherein the substantially transparent layer comprises silicon 
nitride. 



10 



169. The method of claim 161, whereijn the cover comprises plastic, glass, quartz, silicon 
nitride, or silicon oxide. 



170. The method of claim 161, wherei 
silicon wafer at a distance above the 
particle. 



cover against the upper surface of the 



forming the cover comprises coupling the cover to the 
licon wafer substantially less than a width of the 



171. The method of claim 161, furthei^ cbmprisiA^ channels in the silicon wafer prior 
to forming the cover on the silicon wfifk, v^erein forming the cover comprises placing the 



isiiicon wafer! and wherein the channels are configured 



to allow the fluid to pass through the MUcon wafer to and from the cavities. 



|i) 172. The method of claim 161, further comprising coating an inner surface of the cavity with a 
material to increase adhesion of the particle to the inner surface of the cavity. 



173. The method of claim 161, further comprising coating an inner surface of the cavity with a 
material to increase reflectivity of the inner surface of the cavity. 

174. The method of claim 161, further comprikng forming an optical detector upon a bottom 



25 



surface of the supporting member below the cavity. 



175. The method of claim 161, further comprisiifg forming a sensing cavity upon a bottom 
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surface of the supporting member 



elow the cavity. 



176. The method of claim 161, further comprising forming a sensing cavity upon a bottom 
surface of the supporting member b^low the cavity, and wherein forming the sensing cavity 
5 comprises: 



10 



forming a barrier layer upon a 



forming a bottom diaphragm 



forming etch windows extend 



--,.1 



ac 



removing a portion of the sd 
forming a top diaphragm k ybr; ' 
removing a remaining portion of\the spacer layer. 



bottom surface of the silicon wafer; 



ayer upon the barrier layer; 



ig through the bottom diaphragm layer; 




forming a sacrificial spacer lh)jei^upoi\the bottom diaphragm layer; 



2:0 



177. The method of claim 161, further con^rising forming an optical filter upon the bottom 
surface of the supporting member. 



178. The method of claim 161, further comprising forming a plurality of cavities in the silicon 
2 5 wafer. 

179. The method of claim 161, wherein from ab\ut 10 to about 10^ cavities are formed in the 
silicon wafer. 
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180. The method of claim 161, wherdin the formed cavity is configured to allow the fluid to 
pass through the supporting member- 

181. The method of claim 161, furth ^r comprising forming a substantially transparent layer 
upon a bottom surface of the supporting member below the cavity, wherein the bottom layer 
is configured to inhibit the displacement of the particle from the cavity while allowing the 



fluid to pass through the supporting 



member. 



182. The system of claim 161, wherein a width of a bottom portion of the cavity is 

substantially less than a width of a top portion of the cavity, and wherein the width of the 
bottom portion of the cavity is subsi antially less than a width of the particle. 



183. The method of claim 161, fu 
wherein the channels are coi^fi^ 
to and from the cavity. 



184. The method of claim 161 




prising forming channels in the supporting member 
w the fluid to pass through the supporting member 



further comprising forming a pump on the supporting member. 



the pump being configured to pump ihe fluid to the cavity 



5o 185. The method of claim 161, further jpomprising forming a cover, wherein forming the cover 
comprises: 

forming a removable layer upon\the upper surface of the supporting member; 



25 



forming a cover upon the removable layer; 



forming support structures upon thA supporting member, the support structures 
covering a portion of the cover; and 
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dissolving the removable layen. 

186. The method of claim 161, wherein Vorming the cover further comprises forming openings 
in the cover, wherein the openings are substantially aligned with the cavity. 

187. The method of claim 161, wherein thp particles are placed in the cavities using a 
micromanipulator. 
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188. The method of claim 161, further comprising forming additional cavities within the 
supporting member, and further comprising placing additional particles in the additional 
cavities, wherein placing the additional particles in the additional cavities comprises: 

placing a first masking layer on the Supporting member, wherein the first masking 
layer covers a first portion of the additional cavities such that passage of a particle 
into the first portion of the additicmalWvities is/inhibited, and wherein the first 
masking layer a second portion ofthe|cav^tj^ substantially unmasked,; 

placing the additional particles /j the/^upp|)rting member; 



moving the additional particles acroWfte supporting member such that the particles 
fall into the second portion of the cavities; 



removing the first masking layer; 



25 



placing a second masking layer upon the siipporting member, wherein the second 
masking layer covers the second portion of Vhe cavities and a portion of the first 
portion of the cavities while leaving a third foortion of the cavities unmasked; 



placing additional particles on the supportingWiember; and 
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moving the additional particles ac 
fall into the third portion of the ca\ 



pss the supporting member such that the particle 
ities. 



5 189. The method of claim 161, wherein fo. 

supporting member at a distance above the 
of the particle. 



25 



ing the cover comprises coupling the cover to the 
supporting member substantially less than a width 



190. The method of claim 161 , wherein the ^pporting member comprises a dry film 
1 0 photoresist material. 



191. The method of claim 161, wherein the 
of a dry film photoresist material. 



J upporting member comprises a plurality of layers 



192. The method of claim 161, wherein fomini the ca\^ comprises 



etching a first opening through a 
having a width substantially less th; 

placing a second dry film photoresist 



film photoresist layer, the first opening 
a width of the particle; 

ayer upon the first dry film photoresist layer; 



etching a second opening through the kecond dry film photoresist layer, the second 
opening being substantially aligned wijth the first opening, wherein a width of the 
second opening is substantially greaterlthan the width of the first opening; 



wherein the second dry film photoresist\layer comprises a thickness substantially 
greater than a width of the particle; 



and further comprising forming a reflectiVp layer upon the inner surface of the cavity. 
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193. The method of claim 161, wherein thd supporting material comprises a plastic material. 

194. The method of claim 161 , wherein the Supporting material comprises a plastic material, 
5 and wherein the cavity is formed by drilling the supporting material. 

195. The method of claim 161 , wherein the siipporting material comprises a plastic material, 
and wherein the cavity is formed by transfer Wlding the supporting member. 



10 
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196. The method of claim 161 , wherein the supporting material comprises a plastic material, 
and wherein the cavity is formed by a punching 



: devic 



197. A method of sensing an analyte in a fluid 



ampnsj^ig: 



passing a fluid over a sensor array, thfe sdnsor array comprising at least one particle 
positioned within a cavity of a supporting member; 

monitoring a spectroscopic change ^6f the particle as the fluid is passed over the sensor 
array, wherein the spectroscopic change is| caused by the interaction of the analyte 
with the particle. 

198. The method of claim 197, wherein the spectros'popic change comprises a change in 
absorbance of the particle. 



25 199. The method of claim 197, wherein the spectroscopic change comprises a change in 
fluorescence of the particle. 



200. The method of claim 197, wherein the spectroscopic change comprises a change in 
phosphorescence of the particle. \^ 

225 
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201. The method of claim 197, wherei/ tHe analyte is a proton atom, and wherein the 

spectroscopic change is produced when the pH of the fluid is varied, and wherein monitoring 



the spectroscopic change of the parti 

202. The method of claim 197, where: 
spectroscopic change is produced in 



:le allows the pH of the fluid to be determined. 

n the analyte is a metal cation, and wherein the 
esponse to the presence of the metal cation in the fluid. 



10 
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203. The method of claim 197, whereil the analyte is an anion, and wherein the spectroscopic 
change is produced in response to the presence of the anion in the fluid. 



204. The method of claim 197, wherein 
spectroscopic change is produced in res 
fluid. 



ie/nalyte\apNA molecule, and wherein the 
'onse to the^iiresence of the DNA molecule in the 



205. The method of claim 197, whereib thfaanalyte is a protein, and wherein the spectroscopic 
change is produced in response to the presence of the protein in the fluid. 



2 0 



206. The method.of claim 197, wherein the alalyte is a metabolite, and wherein the 

spectroscopic change is produced in response to the presence of the metabolite in the fluid. 



207. The method of claim 197, wherein the anaWte is a sugar, and wherein the spectroscopic 
change is produced in response to the presenceW the sugar in the fluid. 

2 5 208. The method of claim 197, wherein the analytfe is a bacteria, and wherein the spectroscopic 
change is produced in response to the presence oflthe bacteria in the fluid. 



209. The method of claim 197, wherein the particle Comprises a receptor coupled to a 

polymeric resin, and further comprising exposing thb particle to an indicator prior to passing 
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the fluid over the sensor array. 

210. The method of claim 197, wherein the paiticle comprises a receptor coupled to a 

polymeric resin, and further comprising exposing the particle to an indicator prior to passing 



the fluid over the sensor array, and wherein a 
is less than a binding strength of the analyte tc^ 



binding strength of the indicator to the receptor 
the receptor. 



211. The method of claim 197, wherein the particle comprises a receptor coupled to a 

polymeric resin, and further comprising exposing the particle to an indicator prior to passing 
the fluid over the sensor array, and wherein thai 



212. The method of claim 197, further co 
passing the fluid over the sensor array 
analyte. 



:ator is a fluorescent indicator. 



(rising treating the fluid with an indicator prior to 
the indicator is configured to couple with the 



213. The method of claim 197, whereirl the analytte is bacteria and further comprising breaking 
down the bacteria prior to passing the fluid over the sensor array. 

214. The method of claim 197, wherein monitoring the spectroscopic change is performed 
with a CCD device. 

215. The method of claim 197, further comprising n^easuring the intensity of the spectroscopic 
change, and further comprising calculating the condptration of the analyte based on the 
intensity of the spectroscopic change. 

216. The method of claim 197, wherein the supporting member comprises silicon. 



217. The method of claim 197, wherein the spectroscopic change comprises a change in 
reflectance of the particle. 

227 
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218. The method of claim 197, wherein the capity is configured such that the fluid entering the 
cavity passes through the supporting membejr. 

219. The method of claim 197, wherein monitoring the spectroscopic change comprises: 



directing a red light source at the partide; 
detecting the absorbance of red light by the particle 
directing a green light source at the p^icle; 
detecting the absorbance of gree 



directing a blue light source/at the 



detecting the absorbance of 




by the particle; 




pjirticle; and 



220. The method of claim 197, wherein 
coupled to a conduit and the sensor arrfay 
a pulling force on the fluid in the sense r 



blue lig It by the particle. 



he sensor array further comprises a vacuum chamber 
and wherein the chamber is configured to provide 
array. 



221. The method of claim 197, wherein the fluid is blood. 



222. The method of claim 197, further copiprising passing the fluid through a filter prior to 
passing the fluid over the sensor array. 



223. The method of claim 197, further comprising passing the fluid through a reagent reservoir 
prior to passing the fluid over the sensor array. 
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224. The method of claim iW, wherein the particles are initially stored in a buffer, and further 
comprising removing the bWfer prior to passing the fluid over the sensor array. 

225. The method of claim I9I wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resiSj, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal. 

226. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the signal comprises an 
absorbance of the particle. 



227. The method of claim 197, wherei 
coupled to the polymeric resin, and 
the presence of the analyte to produce 
fluorescence of the particle. 



th;^' particl^ comprises a polymeric resin, a biopolymer 
whyein the Copolymer undergoes a chemical reaction in 



228. The method of claim 197, wherei 
coupled to the polymeric resin, and vy 
the presence of the analyte to produce 
phosphorescence of the particle. 



;ignal,'^d wherein the signal comprises a 



J 



larticle comprises a polymeric resin, a biopolymer 
jhereinVhe biopolymer undergoes a chemical reaction in 
a sign^, and wherein the signal comprises a 



229. The method of claim 197, wherein the partiile comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the Copolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, anW wherein the chemical reaction comprises 
cleavage of the biopolymer induced by the analyte! 



230. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
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coupled to the polymeric resin, and wheiein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the biopolymer comprises a 
peptide, and wherein the analyte comprii es a protease, and wherein the chemical reaction 
comprises cleavage of the peptide b y the protease. 

23 1 . The method of claim 197, wherein thb particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherdin the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a sjgnal, and wherein the biopolymer comprises a 
polynucleotide, and wherein the analyte comprises a nuclease, and wherein the chemical 
reaction comprises cleavage of the polynucleotide by the nuclease. 

232. The method of claim 197, wherein the lafticle compris^a polymeric resin, a biopolymer 



coupled to the polymeric resin, and whereir 
the presence of the analyte to produce a sU 



ymer undergoes a chemical reaction in 
wherein the biopolymer comprises an 
prises an oligosaccharide cleaving agent, and 



25 



oligosaccharide, and wherein the analyte co 

wherein the chemical reaction comprises cl^^age of tl^e oligosaccharide by the 
oligosaccharide cleaving agent. 



233. The method of claim 197, wherein the partible comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, ahd wherein the particle further comprises a 
first indicator and a second indicator, the first and second indicators being coupled to the 
biopolymer, and wherein the chemical reaction of the biopolymer in the presence of the 
analyte causes a distance between the first and second indicators to become altered such that 
the alteration of the signal is produced. 



234. The method of claim 197, wherein the particle coWrises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopdlymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the particle further comprises a 
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first indicator and a second indicator, the first and second indicators being coupled to the 
biopolymer, and wherein the chemical Veaction of the biopolymer in the presence of the 
analyte causes a distance between the Hrst and second indicators to become altered such that 
the alteration of the signal is produced, knd wherein the first indicator is a fluorescent dye and 
wherein the second indicator is a fluorestent quencher, and wherein the first indicator and the 
second indicator are within the Foster enkgy transfer radius, and wherein the chemical 
reaction of the biopolymer in the presence of the analyte causes the first and second 
indicators to move outside the Foster energy transfer radius such that the alteration of the 
signal is produced. 

/ 



235. The method of claim 197, wherein the 
coupled to the polymeric resin, and wheiei 
the presence of the analyte to produce ign 



first indicator and a second indicator, t^ 
biopolymer, and wherein the chemical 
analyte causes a distance between the 



comprises a polymeric resin, a biopolymer 
^er undergoes a chemical reaction in 
Tein the particle further comprises a 
second indicators being coupled to the 
rekdtidn ot the biopolymer in the presence of the 
irst anfi^un^ndicators to become altered such that 
the alteration of the signal is produced, WU wherein the first indicator is a fluorescent dye and 
wherein the second indicator is a different fluorescent dye, and wherein the first indicator and 
the second indicator produce a fluorescence rekonance energy transfer signal, and wherein the 
chemical reaction of the biopolymer in the presence of the analyte causes the positions of the 
first and second indicators to change such that the fluorescence resonance energy transfer 
signal is altered producing the alteration in the Signal. 



236. The method of claim 197, wherein the particje comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the Biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and further comprising an indicator coupled to 
the biopolymer, and wherein the chemical reaction of the biopolymer in the presence of the 
analyte causes the biopolymer to be cleaved such that a portion of the biopolymer coupled to 
the indicator is cleaved from a portion of the biopolymer coupled to the polymeric resin. 
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237. The method of claim 197, wherein the particle comprises a receptor coupled to a 

polymeric resin, and a probe molecule coupled to the polymeric resin, and wherein the probe 
molecule is configured to produc^ a signal when the receptor interacts with the analyte during 
use. 



10 



u 
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238. The method of claim 197, whebin the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherkn the indicator is configured to produce a signal when the 
receptor interacts with the analyte c uring use. 

239. The method of claim 197, wheriiin the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 



polymeric resin by a first linker an^ 
a second linker. 



wher^n the indicator is coupled to the polymeric resin by 



240. The method of claim 197, where 
coupled to a polymeric resin, wherei 



"the particle comprises a receptor and an indicator 



.the indicators configured to produce a signal when the 
receptor interacts with the analyte\^/iAin^^use^^ai^^ the receptor is coupled to the 
polymeric resin by a first linker and wlherein the indicator is coupled to the polymeric resin by 
a second linker, and wherein the partidle further comprises an additional indicator coupled to 
the polymeric resin by a third linker, Aerein the interaction of the receptor with the analyte 
causes the indicator and the additional indicator to interact such that the signal is produced. 



2 5 241. The method of claim 197, wherein the particle comprises a receptor and an indicator 

coupled to a polymeric resin, wherein thdindicator is configured to produce a signal when the 
receptor interacts with the analyte during Use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor. 



Atty. Dkt. No.: 5119-00524 



Conley, Rose, & Tayon, P.C. 



232 



10 



242. The method of claim 197, wherei i the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 

l^herein the indicator is coupled to the receptor, and 
an additional indicator coupled to the receptor, 



polymeric resin by a first linker and \ 
wherein the particle further comprise 



wherein the interaction of the recept 



ptor w 



with the analyte causes the indicator and the additional 



indicator to interact such that the signal is produced. 

243. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte dur Ag use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor by a 
second linker. 



A 




1 5 244. The method of claim 197, wher^'iiji the parfidle comprises a receptor and an indicator 

coupled to a polymeric resin, wherein] theindicatoV is configured to produce a signal when the 
receptor interacts with the analyte (luri|gfe use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the iftditator is coupled to the receptor by a 
second linker, and wherein the partitl i lurther comprises an additional indicator coupled to 
the receptor, wherein the interaction of the receptor with the analyte causes the indicator and 
the additional indicator to interact such tnat the signal is produced. 



25 



245, The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during up, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the first linker. 



246. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
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receptor interacts with the analyte dur ng use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, and v therein the indicator is coupled to the first linker by a 
second linker. 



247. The method of claim 197, wherei i 
coupled to a polymeric resin, whereir 



the particle comprises a receptor and an indicator 
the indicator is configured to produce a signal when the 



receptor interacts with the analyte duiing use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, and \vherein the indicator is coupled to the first linker by a 
second linker, and wherein the particlfe further comprises an additional indicator coupled to 
the receptor, wherein the interaction of the receptor with the analyte causes the indicator and 
the additional indicator to interact sucMhat the signal is produced. 



248. The method of claim 197, whereinlthe 
coupled to a polymeric resin, wherein tl 
receptor interacts with the analyte duijin 
polymeric resin by a first linker, and ^^ hi 
second linker, and wherein the particle fi 
the first linker by a third linker, whe^in 
the indicator and the additional indicator 



icle comprises a receptor and an indicator 
indic'^tor is configured to produce a signal when the 
use, anc^ wherein the receptor is coupled to the 
rein the ii^dicator is coupled to the first linker by a 
irther coni^rises an additional indicator coupled to 

e interaction of the receptor with the analyte causes 
to interact such that the signal is produced. 



249. The method of claim 197, wherein the barticle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during usi^ , and wherein the indicator interacts with the 
receptor in the absence of an analyte. 



250. The method of claim 197, wherein the parftcle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indickor is configured to produce a signal when the 
receptor interacts with the analyte during use, am wherein the particle further comprises an 
additional indicator coupled to the polymeric resiij, and wherein the indicator is a first 
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fluorescent dye and wherein 



in\ 



the indicator and the additior al indicator produce a fluorescence resonance energy transfer 



signal, and wherein the interj 
between the indicator and th 



he additional indicator is a second fluorescent dye, and wherein 



ction of the analyte with the receptor causes the distance 
additional indicator to become altered such that the 



fluorescence resonance energy transfer signal is altered. 



10 
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251. The method of claim 197,\wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, vlherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the particle further comprises an 
additional indicator coupled to the polymeric resin, wherein the indicator is a fluorescent dye 
and wherein the additional indicator is a fluorescence quencher, and wherein the indicator 
and the additional indicator are positioned such that the fluorescence of the indicator is at 
least partially quenched by the additional indicator, and wherein the interaction of the analyte 
with the receptor causes the distar^e^ween the indicator and the additional indicator to 
become altered such that the quenching a^the fluorescence of the indicator by the additional 
indicator is altered. 



252. The method of claim 197, 
polymeric resin, and wherein the 
of the analyte to produce a signalJ ; 
in the presence of the analyte sum 



wh^reWthe particle comprises a biopolymer coupled to a 
opplymer undergoes a chemical reaction in the presence 
and wherein the biopolymer undergoes a chemical reaction 
thatihe signal is altered. 



253. A particle for detecting an analyte in a fluid comprising: 



25 



a polymeric resin; 



a biopolymer coupled to the polymeric resin; and 



an indicator system coupled to the biopolymer, the indicator system producing a 
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signal, and 
the analyte sue' 



wherfein the biopolymer undergoes a chemical reaction in the presence of 
that the signal is altered. 



254. The particle of claiij\253, wherein the particle ranges from about 0.05 micron to about 
5 500 microns. 

255. The particle of claim\^^3, wherein a volume of the particle changes when contacted with 
the fluid. 



10 



.45 
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256. The particle of claim 253,\wherein the chemical reaction comprises cleavage of the 
biopolymer by the analyte. 



257. The particle of claim 253 
analyte comprises a protease, 
peptide by the protease. 



^ereir 



biopolymer comprises a peptide, and wherein the 
the chemical reaction comprises cleavage of the 



258. The particle of claim 253, wherein the biopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nuclease, and wherein the chemical reaction comprises 
cleavage of the polynucleotide by the nuclease. 

259. The particle of claim 253, wherein the biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage of the oligosaccharide by the oligosaccharide cleaving agent. 

260. The particle of claim 253, wherein the patticle indicator system comprises a first indicator 
and a second indicator, and wherein the chemiWl reaction of the biopolymer in the presence 
of the analyte causes a distance between the first and second indicators to become altered 
such that the signal is produced. 
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261. The particle of claim 253, wherein the first indicator is a fluorescent dye and wherein the 
second indicator is a fluorescent quencher, and wherein the first indicator and the second 
indicator are within the Foster energy transfer radius, and wherein the chemical reaction of 
the biopolymer in the presence of the analyte causes the first and second indicators to move 
outside the Foster energy transfer radius 



262. The particle of claim 253, wherein the first indicator is a fluorescent dye and wherein the 
second indicator is a different fluorescent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonaijce energy transfer signal, and wherein the chemical 



1 0 reaction of the biopolymer in the presende of the analyte causes the positions of the first and 



'S5 



second indicators to change such that the 
altered. 

263. The particle of claim 253, wherein 
coupled to the biopolymer, and wherei|i\t 
presence of the analyte causes the biop' 
biopolymer coupled to the indicator is c 
the polymeric resin. 



fluorescence resonance energy transfer signal is 



L J 0 264. A particle for detecting an analyte in a fluid comprising 




icatop^stem comprises at least one indicator 
ical reaction of the biopolymer in the 
cleaved such that a portion of the 
portion of the biopolymer coupled to 



25 



a polymeric resin; 



a receptor coupled to the polymeric re^n; and 



a probe molecule coupled to the biopolymer, the probe molecule configured to 
produce a signal when the receptor interacts with the analyte during use. 



265. The particle of claim 264, wherein the analyte\comprises a metal ion, and wherein the 
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probe molecule produces the si^al in response to the interaction of the metal ion with the 
receptor. 

266. The particle of claim 264, whiein the particles further comprises an additional probe 
5 molecule coupled to the polymericWesin, wherein the interaction of the receptor with the 

analyte causes the probe molecules to interact such that the signal is produced. 

267. The particle of claim 264, whereiVi the receptor comprises a polynucleotide. 
1 0 268. The particle of claim 264, wherein! the receptor comprises a peptide. 

G 269. The particle of claim 264, wheredn the receptor comprises an enzyme. 



270. The particle of claim 264, where 



trie r^eptor comprises a synthetic receptor. 



27 1 . The particle of claim 264, wher<;in md receptV comprises an unnatural biopolymer. 



272. The particle of claim 264, where^j i the receptor comprises an antibody, 
rj 0 273. The particle of claim 264, wherein the rfeceptor compnses an antigen. 



25 



274. The particle of claim 264, wherein the anWyte comprises phosphate functional groups, 
and wherein the particle is configured to prod\ice the signal in the presence of the phosphate 
functional groups. 

275. The particle of claim 264, wherein the analyte comprises bacteria, and wherein the 
particle is configured to produce the signal in theWesence of the bacteria. 



276. The particle of claim 264, wherein the receptor)^ omprises an antibody, an aptamer, an 
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organic receptor, or an enzyme 



an indicator coupled to t 
when the receptor interacjts 




277. The particle of claim 264, wherein the probe molecule comprises an indicator, a dye, a 
quantum particle, or a semi-conductor particle. 

278. A particle for detecting an analyte in a fluid comprising: 
a polymeric resin; 

a receptor coupled to the pGdVmeric resin by a first linker; and 



the indicator configured to produce a signal 
e during use. 



279. The particle of claim 278, wH^eJ W receptor comprises a polynucleotide. 

280. The particle of claim 278, wherein the receptor comprises a peptide. 

28 1 . The particle of claim 278, wherein th^ receptor comprises a compound of the general 
formula: 



wherein X comprises carbocyclic systems or Ci-Cio alkanes, n is an integer of at least 
1, m is an integer of at least 1; and 

wherein each of independently repre^nts -(CH2)y-NR^-C(NR'^)-NR^ -(CH2)y- 
NR^R^ -(CH2)y-NH-Y, -(CH2)y-0-Z; 
where y is an integer of at least 1; 
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independently represent hydrogen, alkyl, aryl, alkyl carbonyl of 
, or alkoxy carbonyl of 1 to 10 carbon atoms, or R"* and 



where R\ R^ and R 
1 to 10 carbon atoms; 
together represent a cycloalkyl group; 

where R^ represents |ydrogen, alkyl, aryl, alkyl carbonyl of 1 to 10 carbon atoms, or 
alkoxy carbonyl of 1 to 10 carbon atoms; 

where R^ represents ikyl, aryl, alkyl carbonyl of 1 to 10 carbon atoms, or alkoxy 

carbonyl of 1 to 10 carbon atoms; 

where R^ and R^ togemer represent a cycloalkyl group; 

where Y is a peptide, o - hydrogen 

and where Z is a polynucleotide, an oligosaccharide or hydrogen; and 



wherein each of R^ indepe 
phenylalkyl, arylalkyl, 
ring. 



[enilY represents hydrogen, alkyl, alkenyl, alkynyl, phenyl, 
lor togkhe^ith another R^ group represent a carbocyclic 



282. The particle of claim 2^8,|wherein the rec^eptor comprises an enzyme. 

283. The particle of claim 278, whbrein the receptor is coupled to the first linker by a second 
linker and wherein the indicator i^ coupled to the first linker by a third linker. 

284. The particle of claim 278, whe^in the receptor is coupled to the first linker by a second 
linker and wherein the indicator is cbupled to the first linker by a third linker, and wherein 
the indicator interacts with the receptor in the absence of an analyte. 



285. The particle of claim 278, whereinUhe particle further comprises an additional indicator 
coupled to the first linker, wherein the interaction of the receptor with the analyte causes the 
indicator and the additional indicator to mieract such that the signal is produced. 



286. The particle of claim 278, wherein the particle further comprises an additional indicator 
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coupled to the receptor, whereii^ 
indicator and the additional i 



the interaction of the receptor with the analyte causes the 
indicator to interact such that the signal is produced. 



287. The particle of claim 278, w 
coupled to the first linker, and \\ 
additional indicator is a second 




herein the particle further comprises an additional indicator 
herein the indicator is a first fluorescent dye and wherein the 
uorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescencelresonance energy transfer signal, and wherein the interaction 
of the analyte with the receptor causes the distance between the indicator and the additional 
indicator to become altered such (hat the fluorescence resonance energy transfer signal is 
altered. 



288. The particle of claim 278, W);i^^eith^ particle further comprises an additional indicator 
coupled to the first linker, whef<;inlthe in^ator is a fluorescent dye and wherein the 
?i additional indicator is a fluorJscenGe^tiencher, and wherein the indicator and the additional 

l| 5 indicator are positioned such thatffHe fluorescence of the indicator is at least partially 

n quenched by the additional inldicator, and wherein the interaction of the analyte with the 

receptor causes the distance bfet veen the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the indicator by the additional indicator 



is altered. 



289. The particle of claim 278, whereinVhe particle further comprises an additional indicator 
coupled to the first linker, wherein the indicator is a fluorescence quencher and wherein the 
additional indicator is a fluorescent dye,Vnd wherein the indicator and the additional 
indicator are positioned such that the fluorescence of the additional indicator is at least 
partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the additional indicator by the indicator 
is altered. 
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290. The particle of claim 278, wheipin the particle further comprises an additional indicator 
coupled to the receptor, and whereiii the indicator is a first fluorescent dye and wherein the 
additional indicator is a second fluorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescence resonance energy transfer signal, and wherein the interaction 
of the analyte with the receptor causes the distance between the indicator and the additional 
indicator to become altered such thai the fluorescence resonance energy transfer signal is 
altered. 
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291. The particle of claim 278, whereinlthe particle further comprises an additional indicator 
coupled to the receptor, wherein the indicator is a fluorescent dye and wherein the additional 
indicator is a fluorescence quencher, Lnd wherein the indicator and the additional indicator 
are positioned such that the fluorescifi 



additional indicator, and wherein the 



le indicator is at least partially quenched by the 



int44ctiWi of the analyte with the receptor causes the 



distance between the indicator and tjie adkitionk indicator to become altered such that the 



% 5 quenching of the fluorescence of th( 



292. The particle of claim 278, wherei^ 



indicator by the additional indicator is altered. 



i^i the particle further comprises an additional indicator 
coupled to the receptor, wherein the indicator is a fluorescence quencher and wherein the 
additional indicator is a fluorescent dye, andi wherein the indicator and the additional 
indicator are positioned such that the fluorescence of the additional indicator is at least 
partially quenched by the indicator, and wherWn the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the additional indicator by the indicator 
is altered. 

293. The particle of claim 278, wherein the partidle further comprises an additional indicator 
coupled to the first linker, wherein the receptor ik coupled to the first linker by a second 
linker, the indicator is coupled to the first linker by a third linker and the additional indicator 
is coupled to the first linker by a fourth linker, and\wherein the indicator is a first fluorescent 
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dye and wherein the additioilal indicator is a second fluorescent dye, and wherein the 
indicator and the additionkl\Vidicator produce a fluorescence resonance energy transfer 
signal, and wherein the intViVtion of the analyte with the receptor causes the distance 
between the indicator and the additional indicator to become altered such that the 
fluorescence resonance energy transfer signal is altered. 



294. The particle of claim 278, whdrein the particle further comprises an additional indicator 
coupled to the first linker, whereinlthe receptor is coupled to the first linker by a second 
linker, the indicator is coupled to the first linker by a third linker and the additional indicator 
10 is coupled to the first linker by a fo&rth^lnker, wherein the indicator is a fluorescent dye and 

wherein the additional indicator is/alfluo^scence quencher, and wherein the indicator and the 

^ additional indicator are positionecf^ghjnat the fluorescence of the indicator is at least 

partially quenched by the additional indicator, and wherein the interaction of the analyte with 

^ fl the receptor causes the distance bctwefen thfe indicator and the additional indicator to become 

^^.5 altered such that the quenching ol |he fluorescence of the indicator by the additional indicator 

C3 is altered. 



h 295. The particle of claim 278, wherein the\particle further comprises an additional indicator 
H coupled to the first linker, wherein the recebtor is coupled to the first linker by a second 

0 linker, the indicator is coupled to the first linker by a third linker and the additional indicator 

is coupled to the first linker by a fourth linkeA wherein the indicator is a fluorescence 
quencher and wherein the additional indicatorls a fluorescent dye, and wherein the indicator 
and the additional indicator are positioned sucl\^hat the fluorescence of the additional 
indicator is at least partially quenched by the indicator, and wherein the interaction of the 
2 5 analyte with the receptor causes the distance betwe^en the indicator and the additional 

indicator to become altered such that the quenching\)f the fluorescence of the additional 
indicator by the indicator is altered. 



296. The particle of claim 278, wherein the particle furthek comprises an additional indicator 
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coupled to the r&eptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is cdupled to the first linker by a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, arid wherein the indicator is a first fluorescent dye 
and wherein the additional indicator is a second fluorescent dye, and wherein the indicator 
5 and the additional indicator produce a fluorescence resonance energy transfer signal, and 

wherein the interactioAof the analyte with the receptor causes the distance between the 
indicator and the additidnal indicator to become altered such that the fluorescence resonance 
energy transfer signal is altered. 

1 0 297. The particle of claim 27i8, wherein the particle further comprises an additional indicator 
coupled to the receptor, whereiri the receptor is coupled to the first linker by a second linker, 

^0 the indicator is coupled to the\fiist linker by a third linker and the additional indicator is 

Cj coupled to the receptor by a foijrthlinker, wherein the indicator is a fluorescent dye and 

¥1 wherein the additional indicato \ ii a\io4scence quencher, and wherein the indicator and the 

=5. 5 additional indicator are positioAejlUudi that the fluorescence of the indicator is at least 

r partially quenched by the additibriJpndicaW, and wherein the interaction of the analyte with 

fl the receptor causes the distance between the indicator and the additional indicator to become 

l-y altered such that the quenching otStL fluorescence of the indicator by the additional indicator 



20 



is altered. 



298. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the receptor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by\a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, wherein the indicator is a fluorescent dye and 
2 5 wherein the additional indicator is a fluorescence quencher, and wherein the indicator and the 

additional indicator are positioned such that the fluorescence of the indicator is at least 
partially quenched by the additional indicator, and wherein the interaction of the analyte with 
the receptor causes the distance between the indicator^and the additional indicator to become 
altered such that the quenching of the fluorescence of the indicator by the additional indicator 
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is altered. 
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299. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the rec^tor, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by a third linker and the additional indicator is 
coupled to the receptU by a fourth linker, wherein the indicator is a fluorescence quencher 
and wherein the additional indicator is a fluorescent dye, and wherein the indicator and the 
additional indicator arebositioned such that the fluorescence of the additional indicator is at 
least partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quenching of the fluorescence of the additional indicator by the indicator 
is altered. 



300. The particle of claim 278, 
polyethylene glycol-divinyl 



301. A particle for detecting an a 



a polymeric resin; 




n the polymeric resin comprises polystyrene- 



fluid comprising: 



a biopolymer coupled to the polynieric resin; and 



25 



an indicator system coupled to the bibpolymer, the indicator system producing a 
signal during use, and wherein the biopolymer undergoes a chemical reaction in the 
presence of the analyte such that the signal is altered during use. 



302. The particle of claim 301, wherein the chemicaiv^eaction comprises cleavage of at least a 
portion of the biopolymer by the analyte. 
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303. The particle of claim 301, wherein the biopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nuclease, and wherein the chemical reaction comprises 
cleavage of at least a portion of the polynucleotide by the nuclease. 

304. The particle of claim 301, wherein the biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage qf at least a portion of the oligosaccharide by the oligosaccharide 
cleaving agent. 



1 0 305. The particle of claim 301, wherein the particle indicator system comprises a first indicator 

and a second indicator, and wherein the chemical reaction of the biopolymer in the presence 
3 of the analyte causes a distance bexkvsen the first and second indicators to become altered 

y such that the signal is produced. 

4 
J I 

^5 306. The particle of claim 689, wherein the first indicator is a fluorescent dye and wherein the 



second indicator is a fluorescenc< : 



quencher, and wherein the first indicator and the second 



indicator are positioned such that the fluorescence of the first indicator is at least partially 
quenched by the second indicator, and erein the chemical reaction of the biopolymer in the 
presence of the analyte causes the first and second indicators to move such that the quenching 
of the fluorescence of the first indicator byVhe second indicator is altered. 
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307. The particle of claim 689, wherein the first indicator is a fluorescent dye and wherein the 
second indicator is a different fluorescent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonance energy transfer signal, and wherein the chemical 
reaction of the biopolymer in the presence of the analyte causes the positions of the first and 
second indicators to change such that the fluorescence resonance energy transfer signal is 
altered. 
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308. The particle of olaimASOl, wherein the indicator system comprises at least one indicator 
coupled to the biopoljm and wherein the chemical reaction of the biopolymer in the 
presence of the analyte^daises the biopolymer to be cleaved such that at least a portion of the 
biopolymer coupled ta tRe pdicator is cleaved from at least a portion of the biopolymer 
coupled to the polymeric rejsin. 

309. A method for cdjlecting and transmitting chemical information comprising: 

detecting one or more analytes with an analyte detection device, wherein the analyte 
cletection device includes communication hardware configured to transmit chemical information; 
and 



transmitting the chemical information over a computer network to a client computer 
-5' system coupled to the computed network, wherein the client computer system comprises is 
id 5 configured to receive the chemical Wormation over the computer network. 

310. The method of claim 309, further comprising transmitting chemical information from the 

r 5 
■err- 

H client computer system over the computer network to one or more additional client computer 
il systems. 



311. The method of claim 309, wherein transmitting the chemical information comprises: 

uploading the chemical information directly from the analyte detection device onto a local 
computer system; and 

transmitting the chemical information from the local computer system over a computer 
network to the client computer system. 

312. The method of claim 309, further comprising: 
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transmitting the chemical information from the analyte detection device to a server via the 
computer network; 

transmitting the chemical information from the server over the computer network to the 
client computer system. 

313. The method of claim 309, further comprising: 

transmitting the chemical information from the analyte detection device to a server via the 
computer network; 

storing the chemical information on the server; and 

transmitting the chemical information from the server over the computer network to the 
client computer system. 

3 14. The method of claim 309, further comprising: 

transmitting the chemical information from the analyte detection device to a server via the 
computer network, wherein the server is a web server, operable to maintain a web site; 
and 

transmitting the chemical information from the server over the computer network to the 
client computer system. 

315. The method of claim 309, further comprising: 
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transmitting the chemical information from the analyte detection device to a server via the 
computer network; and 

transmitting the chemical information from the server over the computer network to the 
5 client computer system, wherein the server is a web server, operable to maintain a web 

site, and wherein the web site permits a client computer system to download the chemical 
information from the web server by using a web browser. 

316. The method of claim 309, further comprising: 

10 

transmitting the chemical information from the analyte detection device to a server via the 
computer network, wherein the server is a web server, operable to maintain a web site; 

displaying the chemical information on the web site maintained by the web server 

%^ transmitting the chemical information from the server over the computer network to the 

'^l I client computer system. 

I 317. The method of claim 309, wherein the chemical information comprises data 

0 representative of an optical signal detected by the analyte detection device. 

p 318. The method of claim 309, wherein the chemical information comprises data 
^~ representative of the identity of an analyte detected by the analyte detection device. 

25 319. The method of claim 309, wherein the computer network comprises a intranet. 

320. The method of claim 309, wherein the computer network comprises an extranet. 

321. The method of claim 309, wherein the computer network comprises a local area network. 

30 
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322. The method of claim 309, wherein transmitting the chemical information to a computer 
network comprises: 

transmitting the chemical information from the analyte detection device to a local 
5 computer coupled to the analyte detection device; and 

transmitting the chemical information from the local computer system to the client 
computer system via the computer network. 

10 323. The method V claim 309 further comprising controlling the operation of the analyte 
detection device from tne client computer system. 

M 324. The method of claim 309 further comprising controlling the operation of the analyte 

^ detection device from the clifent computer system, wherein controlling the operation of the 

W5 analyte detection device comprijtes^en'ding~cofttrol signals to an electronic controller coupled to 

Q the analyte detection device from toe cUent computer system via the computer network. 

325. The method of claim 309, wh^Wn the^^ytrdelection device comprises: 

0 a light source; / \ 

a sensor array, the sensor arr^ comprising, a supporting member comprising at least one 
cavity formed within the supporting membeK 

2 5 a particle, the particle positioned within the cavitySwherein the particle is configured to 

produce a signal when the particle interacts with the analyte during use; and 

a detector, the detector being configured to detect the signaKproduced by the interaction 
of the analyte with the particle during use; \ 
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wherein the light source and detector are positioned such that hght passes from the light 
source, to the particle! and onto the detector during use. 

5 326. The method of claim 325, wherein the system comprises a plurality of particles 

positioned within a plurality of cavities, and wherein the system is configured to substantially 
simultaneously detect a pluralitjlof analytes in the fluid. 



10 



327. The method of claim 325,\wherein the light source comprises a light emitting diode. 

328. The method of claim 325, farther comprising a fluid delivery system coupled to the 
supporting member. 



145 



329. The method of claim 325, wharein the detector comprises a charge-coupled device. 



330. The method of claim 325^ 
the fluid. 



\in a volume of the particle changes when contacted with 



331. The method of claim 32p, whei;ein\the particle comprises a receptor molecule coupled to 
a polymeric resin. 
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332. The method of claim 325, wherein ihk particle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the polymeric i^esin comprises polystyrene-polyethylene glycol- 
di vinyl benzene. 

333. The method of claim 325, wherein the pai^cle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the particle further comprises a first indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the analyte causes the first and second indicators to interact such that the signal 
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is produced. 

334. The method of Oylaim 325, wherein the particle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator 

5 is associated with the recebtor such that in the presence of the analyte the indicator is displaced 
from the receptor to produce the signal. 

335. The method of claim 2125, wherein the supporting member comprises silicon. 

1 0 336. The method of claim 32p, further comprising channels in the supporting member, 

wherein the channels are configi\red to allow the fluid to flow through the channels into and 
3 away from the cavity. 



^5 
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337. The method of claim 325, farther comprising a barrier layer positioned over the cavity, 
the barrier layer being configured toMnhibit dislodgment of the particle during use. 



338. The method of claim 325, wheMn the bmier layer comprises a substantially transparent 
cover plate positioned over the cavity, p^d wh^ein the cover plate is positioned a fixed distance 
over the cavity such that the fluid can fenjtef>fie cavity?. 

339. The method of claim 325, wherein mdsupporting member comprises a plastic material. 

340. The method of claim 325, wherein the^supporting member comprises a dry film 
photoresist material. 

341. The method of claim 325, wherein the sen^r array comprises a supporting member 
comprising at least one cavity formed within the supporting member, wherein the cavity is 
configured such that the fluid entering the cavity passes through the supporting member during 



use. 
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in a channel is formed in the supporting member, the 
let such that the fluid flows from the fluid inlet through 



342. The method of claim 325, 
channel coupling the cavity to a fluj 
the channel to the cavity during usi 



343. A system for collecting and transmitting chemical information, the system comprising: 
an analyte detecflon device, operable to detect one or more analytes and produce output 

ignifying the detection onone or more analytes in the form of chemical information; and 

a client computer systVn connected to the computer network, wherein the client computer 
system comprises a software Vogram executable to receive the chemical information over a 
computer network, and wherein me analyte detection device comprises communication hardware 
and software executable to transnm the chemical information over a computer network to other 
computer systems. 

344. The system of claim 343,Vurther comprising: 

one or more additional client computer systems, wherein the additional client computer 
systems are operable to receive the chemical information. 

345. The system of claim 343, further comprising a local computer system operable to receive 
the chemical information directly from tl^ analyte detection device via uploading, wherein the 
local computer system comprises conmiimi^ripn hardware and software executable to transmit 
the chemical information over a computeiynetwoVk to the client computer system. 



346. The system of claim 343, further comprisVig a server coupled to the computer network, 
wherein the server is configured to send and receive chemical information over the computer 
network, and wherein the server comprises data storage means operable to store the chemical 
information. 
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347. The system of claim 343, further comprising a server coupled to the computer network, 
wherein the server is configured to send and receive chemical information over the computer 
network, and wherein the server comprises data storage means operable to store the chemical 
information, and wherein the client computer system is coupled to the server such that the client 
computer system can retrieve t^e chemical information over a computer network by connecting 
to the server. 



348. The system of claim 343,\further comprising a server coupled to the computer network, 
10 wherein the server is configured to send and receive chemical information over the computer 

network, and wherein the server comprises data storage means operable to store the chemical 
3 information, and wherein the server is a web server operable to maintain a web site. 



#5 



= 20 



349. The system of claim 343, further comprising a server coupled to the computer network, 
wherein the server is configured to send and repeive chemical information over the computer 



rises data \u 



network, and wherein the server comprisWs data korage means operable to store the chemical 
information, and wherein the server is a serven operable to maintain a web site, and wherein 



s^^stem tp^wnload the chemical information from the 




the web site permits the client computer 
web server by using a web browser. 



350. The system of claim 343, wherein Ithe chekdcal information comprises data representative 
of an optical signal detected by the analyte detection device. 



351. The system of claim 343, wherein the chemical information comprises data representative 
25 of the identity of an analyte detected by the analyte detection device. 

352. The system of claim 343, wherein the computer network comprises a intranet. 



353. The system of claim 343, wherein the computer networloycomprises an extranet. 
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354. The systerA of claim 343, wherein the computer network comprises a local area network. 

355. The system 6f claim 343, wherein the analyte detection device is operable by the client 
5 computer system throWh the computer network. 



10 



356. The system of claim 343, wherein the analyte detection device comprises an electronic 
controller configured to\ receive control signals for controlling the operation of the analyte 
detection device, and wherein the client computer system is configured to send control signals to 
the analyte detection deviceVhough the computer network. 



357. The system of claim 343, wherein the analyte detection device comprises: 



[315 



ISO 



a light source; 

a sensor array, the sensor array^ 
cavity formed within the suppoi 

a particle, the particle positions 
produce a signal when the partid 



mpn^mg a supporting member comprising at least one 
igmember; 

within the cavity, wherein the particle is configured to 
e mte^acts with the analyte during use; and 



a detector, the detector being configured to^ detect the signal produced by the interaction 
of the analyte with the particle during use; 



25 



wherein the light source and detector are positioned such that light passes from the light 
source, to the particle, and onto the detector durinV use. 



358. The system of claim 357, wherein the system comprises a plurality of particles positioned 
within a plurality of cavities, and wherein the system is configured to substantially 



Atty. DkL No.: 51 19-00524 



ionley. Rose, & Tayon, P.C. 



255 



simultaneously detect a plurality of analytes in the fluid. 

359. The system of claim 357, wherein the light source comprises a light emitting diode. 

5 360. The system of claim p?, further comprising a fluid delivery system coupled to the 
supporting member. 

361 . The system of claim 35^ wherein the detector comprises a charge-coupled device. 

10 362. The system of claim 357, >A(herein a volume of the particle changes when contacted with 
the fluid. 



U20 
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363. The system of claim 357, wheiyein the particle comprises a receptor molecule coupled to a 
polymeric resin. 

364. The system of claim 357, wherein the panicle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the polymerf(f\resin comprises polystyrene-polyethylene glycol- 
divinyl benzene. 

365. The system of claim 357, wherein u le pkticle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle furtherVomprises a first indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the analyte causes the first and seopnd indicators to interact such that the signal 
is produced. 

366. The system of claim 357, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator is 
associated with the receptor such that in the presence of the^analyte the indicator is displaced 
from the receptor to produce the signal. 
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367. The system of 357, wherein the supporting member comprises silicon. 

368. The system of claim 357, further comprising channels in the supporting member, wherein 
the channels are configurer to allow the fluid to flow through the channels into and away from 
the cavity. 

369. The system of claim 357, further comprising a barrier layer positioned over the cavity, the 
barrier layer being configured tainhibit dislodgment of the particle during use. 

370. The system of claim 357, wherein the barrier layer comprises a substantially transparent 
cover plate positioned over the cavitA and wherein the cover plate is positioned a fixed distance 
over the cavity such that the fluid can enfen the cavity. 

371. The system of claim 357, whermn^^p^^ member comprises a plastic material. 

372. The system of claim 357, wherein the supporting member comprises a dry film 
photoresist material. 

373. The system of claim 357, wherein the sensor array comprises a supporting member 
comprising at least one cavity formed within the ^pporting member, wherein the cavity is 
configured such that the fluid entering the cavity passes through the supporting member during 
use. 

374. The system of claim 357, wherein a channel is fomied in the supporting member, the 
channel coupling the cavity to a fluid inlet such that the fl\id flows from the fluid inlet through 
the channel to the cavity during use. 



375. A system for detecting an analytLin a fluid comprising: 
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a light source; 

a sensor array, the sensor array comprising a supporting member comprising at least one 
cavity formad within the supporting member; 

a particle, the particle positioned within the cavity, wherein the particle is configured to 
produce a signalVvhen the particle interacts with the analyte during use; 

a detector, the detector^ beijilg coijrigured to detect the signal produced by the interaction 
of the analyte with theVa/ticl^during use; and 



communication hardware anH software executable to transmit chemical information to a 
computer system; 

wherein the light source and detector are po^ioned such that light passes from the light source, 
to the particle, and onto the detector during use. 

376. The system of claim\375, further comprising a computer system coupled to the 
communication hardware, wherein the computer system is operable to receive the chemical 
information directly from the analyte detection device via uploading, and wherein the local 
computer system comprises commiipication hardware and software executable to transmit the 
chemical information over a computer\fi6t\Vork. 



377. The system of claim 375, wher 
of an optical signal detected by the an^ 



lyte ae 



chemical information comprises data representative 
iction device. 



378. The system of claim 375, wherein the \;hemical information comprises data representative 
of the identity of an analyte detected by the anaiyte detection device. 
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379. The system oV claim 375, further comprising an electronic controller configured to 
receive control signals for controlling the operation of the analyte detection device. 

380. The system of claim 375, wherein the system comprises a plurality of particles positioned 
within a plurality of cavities, and wherein the system is configured to substantially 
simultaneously detect a plur^ity of analytes in the fluid. 

381. The system of claim 375\ wherein the light source comprises a light emitting diode. 



382. The system of claim 375, further comprising a fluid delivery system coupled to the 
supporting member. 

383. The system of claim 375, whereiVi jhe detector comprises a charge -coupled device. 



384. The system of claim 375, wherein 
the fluid. 




of the particle changes when contacted with 



385. The system of claim 375, wherein the pa^ticlq) comprises a receptor molecule coupled to a 
polymeric resin. 

386. The system of claim 375, wherein the particle Comprises a receptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin compri^ses polystyrene-polyethylene glycol- 
di vinyl benzene. 

387. The system of claim 375, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises a firk indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the analyte causes the first and second indicators to mteract such that the signal 
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is produced. 

388. The system of clai^ 375, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator is 

5 associated with the receptor\such that in the presence of the analyte the indicator is displaced 
from the receptor to produce\the signal. 

389. The system of claim wherein the supporting member comprises silicon. 

10 390. The system of claim 375\further comprising channels in the supporting member, wherein 

the channels are configured to allqw the fluid to flow through the channels into and away from 
'^i^ the cavity. 



"£5 
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391. The system of claim 375, furt) 
barrier layer being configured to inhil 

392. The system of claim 375, whei 
cover plate positioned over the cavitv. 



pmprising a barrier layer positioned over the cavity, the 
dgment of the particle during use. 




arrier layer comprises a substantially transparent 
and wherein the cover plate is positioned a fixed distance 



over the cavity such that the fluid can enterVhe cavity. 



393. The system of claim 375, wherein the supporting member comprises a plastic material. 
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394. The system of claim 375, wherein the suf^porting member comprises a dry film 
photoresist material. 

395. The system of claim 375, wherein the sensorWay comprises a supporting member 
comprising at least one cavity formed within the supporting member, wherein the cavity is 
configured such that the fluid entering the cavity passes^through the supporting member during 



use. 
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396. The system of claim 375, wherein a channel is formed in the supporting member, the 
channel coupling the cavi y to a fluid inlet such that the fluid flows from the fluid inlet through 
the channel to the cavity during use. 



397. A method for using a testing device in a remote location, comprising the steps of: 

providing a sample to a replaceable sensor cartridge having multiple analyte sensors and 
being configured as part of the testing device, the sample being from a subject and 
provided to the replaceable sensor cartridge by an operator; 

transmitting electronic data regarding the sample to a central data service; 

executing at least one test on the electronic data using the central data service; and 



transmitting an electronic messa^tova third party, 

the message having an initial resuliOT the\at least one test to a third party. 

398. The method of claim 397, wherein me at leasKone test is a plurality of tests selected by 
the third party. 



399. The method of claim 398 further comprisink determining a treatment response from the 
initial result of the tests selected by the third pai^y, 

400. A method for diagnostic screening of a subject using a remote testing device, comprising 
the steps of: 



prescribing a treatment to a subject by a third pa^ty; 
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applying a screening quantity of the treatment to the subject; 

after a predetermined ^riod of time, providing a sample to a replaceable sensor package attached 
5 to the remote testing device; 

transmitting electronic test data to a central data service, the electronic test data representing a 
change condition as part of a diagnostic test; and 

10 interpreting the electronic te\t data at the central data service to provide test results related to the 
treatment to the subject. 

5 ; 

Q 401 . The method of claim 400, wherein the treatment is a medication. 

\ 

i fl \ 

y 5 402. The method of claim 40o\ whferein the treatment is an applied medical procedure. 

403. The method of claim 400, mmieV comprising the step of sending the test results from the 



Ho 



central data service to the third i 



altering the treatment based upon t 



; anc 



e test^sults sent to the third party. 



404. The method of claim 400, wherqn the test results indicate a drug interaction related to the 
treatment. 

2 5 405. The method of claim 400, wherein ^|ie test results indicate an allergic reaction to the 
treatment. 



406. The method of claim 403, wherein the altering step further comprises stopping the 
treatment to prevent harm to the subject. 

262 
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407. A method of selectively scheduling an office visit using a remote testing device, 
comprising the steps of: 

5 sending dectronic test data related to a test sample from a remote location to a 

central data service, the test sample being related to a subject being tested; 



interpreting me electronic test data to provide test results at the central data 



service; 



10 



-4 
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transmitting the\test results to a third party via an electronic message from the 
central data service; and 

remotely scheduling an office visit by the third party and for the subject being 
tested based on the transmitted test results. 



408. The method of claim 407 further cohjppsing the step of notifying the subject regarding 
the office visit. 



= 2 0 409. The method of claim 407, wherer 
notification request from the third part 
information related to the office visit 



he step\of notifying further comprises sending a 
o the central data service, the notification request having 
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410. A method of medical treatment using a remote testing device, comprising the steps of: 

gathering electronic test data on a sample related to a subject who is under the 
medical supervision of a third party; 



sending the electronic test data to a centraMata service for analysis; 
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transmitting fest results to the third party, the test resuhs being based upon the 



analysis by the central data seWice; 



determining if the subject requires an office visit based upon the test results; and 



determining if the subject should alter a prescribed treatment based on test data. 



411. The method of claim 410 further comprising notifying the subject of the office visit if it is 
determined that the subject requires tne office visit. 



412. The method of claim 410, wherein the step of determining if the subject should alter the 
prescribed treatment further comprises determining if the subject should continue with the 
prescribed treatment. 

413. The method of claim 410, wherein thq/s^ of determining if the subject should alter the 
prescribed treatment further comprises detem^Kningyif a level of the prescribed treatment should 
be adjusted. 

414. The method of claim 410, wherein thi; steA'^f dWermining if the subject should alter the 
prescribed treatment further comprises deten|Linin^if t|e subject should switch to an alternative 
treatment. 



415. A method for using a testing device in a remote \ocation, comprising the steps of: 



logging into the testing device with operatorudentification information; 



identifying the subject to the testing device with\ubject identification 

information; 
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collecting a test sample from the subject using the testing device; 



providing the test sample to at least one sensor array on the testing device; 



electronically sensing a color change in the at least one sensor array; 



processing electronic test data iielated to the sensed color change; 



transmitting the processed electri 
information to a central data service for remote 



analysis to be performed being indicated by the associated identification information; and 




data and associated identification 
is by the central data service, the type of 



receiving test results from the remote analysis by the central data service, the test 
results being stored by the central data service and electronically transmitted to a third party. 
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